





eee At TIE 





DeVoTED ToTnE USEFUL APPLICATION 
OF COMPRESSED AIR: 
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DWARF RAILROAD SIGNAL OPERATED BY COMPRESSED AIR. 
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LI DGERWOOD M’F’G CO., 


96 Liberty Street, 
New York. 


Philadelphia. 
Cleveland, O. 


STANDARD 
: High: -Speed 
Hoisting 


Portland, Ore. 
New Orleans. 


Cableways, } 
Hoisting 
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Built on the Conveying 





Part System. Devices, 


For Canal and Trench Excavating, Dam Pin Wall and Pier Building, Mining, 
Quarrying, Logging, and General Cor atract Work. 
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rske brothers Relining C0. 


: NON- CARBONIZING OIL_~ 


FOR USE IN AIR CYLINDERS OF 


<~__ AIR COMPRESSORS, | 


Also All Grades of Lubricants for use on Machinery 
Propelled by Compressed Air. 


OFFICE AND SALESROOM, No. 59 WATER STREET, 


SOLE AGENTS FOR GREAT BRITA:N 
Joun Macoonato & Son, 


GLASGOW, SCOTLAND. 


CABLE ADDRESS 


NEW YORK, U. 8. A. 
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COMPRESSED AIR. 
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Tilghman’s 


Patent Sand Blast Machinery 


- Scale from 

#4 Castings, Structural 
| Iron Work and 
metals of all kinds. 
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SEND FOR CATALOGUE 
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Edgar T. Ward & Sons, 


23-25 PURCHASE ST., 
BOSTON, MASS. 


w 
GEORGE NASH & CO., 


24 SO.CLINTON ST., 
CHICAGO, ILL. 
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COMPRESSED AIR MINE HAULAGE. 


Safe from fire, handier, more reliable and more economical in installation and 
operation than other systems ; adopted by representative anthracite and bituminous 
collieries after exhaustive examination. Specially adapted to underground or 
surface work at coal, iron, copper, silver, gold and other mines, and for work where 
smoke or sparks must be wholly eliminated. Propositions with specifications and 
photographs will be made promptly on request, Address, mentioning ‘‘ Compressed Air,"’ 
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H. K. PORTER CO., 540 Wood St., Pittsburgh, Pa. 
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BOSTON. NEW YORK. PITTSBURG. CHICAGO. ST. LOUIS. 


g ional Tube Works Company, 
; 


MANUFACTURERS OF 
Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 


Special Light Lap-Welded Pipe, fitted with the Converse 
Patent Lock Joint for Water and Gas Mains. 


Cylinders with Dished or Flat Heads for Carbonic Acid 
and other Gases. 


NEW YORK OFFICE, HAVEMEYER BUILDING. 
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™ PULSOMETER Sta 
| “The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 


a 





Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
@ Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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-B. IF. Goodrich Company. 


a 
AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 
NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 141 Lake Street. 35 New Montgomery Street. 


‘Rubber Goods___ 


OF FINE QUALITY, 
- HOSE FOR ALL PURPOSES. “a 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE. 


STEAM HOSE, Ete. 


3 Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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Do You Roast Your Ores ? 


YOU CAN SAVE 
Fuel, Cost of Repairs and Labor 


— BY USING - 


The Ropp Straight Line Furnace. 
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FOR SALE BY 


PARKE & LACY CO., 


21 & 23 FREMONT STREET, ~— - SAN FRANCISCO, CAL. 





i Sole Licensees. Catalogue upon Application. 
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} ionting ¢ | an w System 
Lubricati ; | ihe we yste 
| OF EDUCATION 
. | + | 
; >» .. Mechanical | 
e 4 
$ Hil PN Engineering 
g y eeee in n ‘ Electrical, Civil and Min- 
{ ing Engineering ; Drawing ; 
; 4 | Hl Surveying; Chemistry ; | 
q | ‘3 Plumbing; Architecture, 
r | Bookkeeping; Shorthand; 
1 ewe English Brenches 
P eee : | 3 TAUCHT BY MAIL. 
4 . ~ Over 50 Courses. 
4 , ‘ A , ee We have helped thousands to better positions 
@ & Used for lubricating r and salaries. Send for free circulars, stating 
@e* Air and Steam Cylin- § the subject in which you are interested. 
rj “ ‘ = ? te THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 
: ders, and Main Bear- $ Box 1182, Scranton, Pa. | 
pf ings of shaftson large § wear 
$ Hoisting Engines, pre- 
a vents them from get- Sa ee ee ee DR ee ee ee 
$ ting hot. When engine 7. ACE Y LE N E 4 
g stops, cup stops feed- + oh 
5 ake , ° 
4 ing. ' i All about the New Lighting Gas, for ~ 
e te factories, stores, homes, churches, 3. 
, McCANNA BROS., y + &c. Make it yourself cheaply. For + 
$ + free book address + 
¢ S57 WELLS ST., } ‘3 + 
( CHICAGO, ILL. fF Pan-American Acetylene Co, Buffalo, N.Y. = 
ererenccenesends Pht betbebeeeteteeet 
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; No Floats or Submerged Working | THE 
Parts. mina 


. Gm im | MERRILL PNEUMATIC PUMP 


| | Operated by 
] 
of 


COMPRESSED AIR. 


Suited to All Conditions and Places from 
Which Water is Taken. : 23 
Sent on Trial to All Parts of the Country. 
Single and Duplex Displacement and Piston 


Section | 
Chambers.| 


m 10 vallons 


Types oa ee es ee 
Can be Installed by Any Mechanic. 
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| MERRILL PNEUMATIC PUMP CO., 


141 Broadway, New York. 


In sizes 





:plex Displacement Type 


— WRITE FOR CIRCULAR 
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EMPIRE AIR TOOLS. 
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All Working Parts Incased. 
Gears Run in Oil Chamber. 


An important feature which is found 
in NO OTHER pneumatic drifl is an 
oil chamber enclosing the gears aad bear- 
ings, allowing them to travel in oil, and 
avoiding wear, friction and frequent 
oiling. 

No, 00 Drill, Capacity 3,16 in. weight 5% Ibs. 
No. 0 Dri.1, Capacity 7/16 in. weight 1014 Ibs. 
No. 0 Extra Drill, Capacity 34 in. weight 15 lb. 


No. 1 Drill, Capacity 1 in. weight 35 Ibs. 
No.1 Extra Drill, Capacity 1} in. weight 49 !bs. 








No. O BREAST DRILL. 


PNEUMATIC MOTOR HOISTS. 
PO Bites — 


-—— 


Take little head-room. 

Light, easily handled. 

Not dependent on air pressure 
to sustain load, 

Made in following Capacities: 
Differential, Class ‘‘A’ Hoists 
1,500, 3,000, 5,000: and 10,009 
Ibs. Friction Brake, Class “DBD” 
Hoists, 800, 1,500 and 2,500 Ibs. 
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Our goods are used by the 
U. S. GOVERNMENT 


~~ in all NAVY YARDS 
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DIFFERENTIAL HOIST. in the east. FRICTION BRAKE 3 
Send for Illustrated Catalog. 

EMPIRE ENGINE & MOTOR CO., ¢: 
OFFICE AND WORKS: ORANGEBURGH, N.Y. + 
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Established 1831. Annual Capacity 1,000. 


BALDWIN LOCOMOTIVE WORKS, 


Single Expalision ald Componnd Compressed Air Locomotives, 
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Adapted to a great variety 
of service. Built to gauges 
andtemplets from stand- 
ard designs. 

Similar parts of different 
engines of same class per- 
fectly interchangeable 

Highest efficiency at- 


tained by compounding. 
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Manufacturing €o., 


MANUFACTURERS OF 


BRASS AND IRON GOODS, 


For STEAM, 
WATER 
AND GAS. 
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FOUNDRY 
MOULDING 
MACHINES: 


OPERATED BY 
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Vibrator principle, avoiding strip- 
ping plates and expensive pat- 
terns, for both power and 
hand ramming. 
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STEEL PIPE ee 


: 


> 
be 


7 
> 


2. .¢ 

os 

2.2%. 
feed- 
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CAMERON STEAM PUMPS. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 
















ADAPTED TO EVERY POSSIBLE DUTY. 


MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 








COMPRESSED AIR. 


PNEUMATIC TUBES 


For 
CHIPPING, 
CALKING, 
BEADING, 
RIVETING, 
REAMING, 
DRILLING, 


LIFTING 
and 
STONE 
CUTTING. 
Our Tools are Fully Guaranteed against Repair for One Year 


SENT ON 10 DAYS TRIAL. 


Te Q. & C. COMPANY, «+ Sew Yoru. 
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An Important Connecting Linkin Compressed Air Service. 


THE 


' Moran Flexible Joint 


For high pressure, indispensable. 

Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CoO., 
~ LOUISVILLE, - - - - - KENTUCKY. 
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Compressed Air. 


A MONTHLY PUBLICATION DEVOTED TO THB USE- 
FUL APPLICATION OF COMPRESSED AIR. 


W. L. SAUNDERS, - Editor and Proprietor 
A. E. KENNEY, - - Managing Editor 
J. E. QUINTERO, - - - - - Treasurer. 


Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50 a year. Single. copies, 10 cents. 


Advertising rates furnished on application. 


We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air, 


All communications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 
London Office, 114a Queen Victoria Street. 
Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York 
N. Y. Post Office. 


VoL. V. JUNE, 19900, No. 4. 


We have been asked from time to time 
to express our opinion on liquid air, its 
usclulness, its commercial value, and 
whether or not we recommend persons 
taking stock in the several liquid air com- 
panies which have been organized. The 
province of this paper has been to publish 
in its columns descriptions of liquid air 
generating apparatus and various inter- 
esting experiments made with this ex 
traordinary substance. We have also pub 
lished opinions, ideas and theories on the 
subject, because we believe that liquid air 
being new an accomplished fact should be 
understood and the 


various ideas and 


sug LC stions agitated so that out of s 
many things we may be directed to some 
thing practical. Thus far we simply 


know that liquid air may be produced 
large quantities by an air compressor and 
an expansion installation, and that the 
cost of producing it has been considera: 
bly reduced during the past year or two 
When produced its properties establish 
its identity, and through its extremely low 
temperature we have been able to per 
form certain interesting experiments 
which are in some cases valuable, from a 
scientific point of view; but it does not 
follow that liquid air is going to do what 
its promoters have proclaimed. 


We are by no means sure that it is 
going to make money in the present gen- 
eration, and yet we would not be sur- 
prised to learn that some one has found 
a practical application in its use. Such ap- 
plication, in fact, as may yet give it a 
commercial value. 

Things that are new and of great value 
to mankind are slow in reaching practi 
cal results. A period of 75 years elapsed 
after the discovery of the electric arc be- 
fore electric lighting’ reached a point 
when it became commercially valuable. 
Magneto electricity was brought to a 
point of great interest in science, and yet 
it was not until 50 years afterwards that 
dynamos and electric motors were used. 
The industry of refrigeration is now 4a 
large made commercially useful be- 
cause of the liquefaction of ammonia gas, 
and yet ice was first made artificially in 
1851 at Apalachicola, Florida, by Dr. 
Gorrie, and by means of compressed air. 

We may say at present that liquid air is 
simply a substance of great scientific in- 
terest, yet it would be quite unwise to 
prophesy what the future may or may 
not bring forth. This very uncertainty 
has unfortunately been worked upon by 
promoters of schemes to sell stock. The 
fact that some remarkable results are be 
ing accomplished with this substance and 
its great novelty, are used for building up 
foundation for the smart promo 
ter who has issued stock and sold it on 
nothing but possibilities. The promoter 
is always attracted to things theatrical, 
and wins greater success in such a field 
than on lines of common, safe business 
practices. It is simply necessary to make 
a demonstration of liquid air and prepare 
wonderful experiments to make it 
pay, because the public is not scientific o1 
teclinical and falls readily into surprisc¢ 


one, 


an easy 


some 


and error in the great possibility of 
thing, which is so new and mysterious 
It is a “get rich quick crowd” which falls 


into such a trap as this,and we are glad to 
say that in our judgment such schemes can 
only flourish in a short period of time 
The reaction will surely come, and liquid 
air will remain as it is. simply a scientific 
experiment of great interest and value 
Over all this there is a possibility of some 
good coming out of it. There are so 
many men at work upon it seeking to 
grind something out of it. that it is but 
natural to expect results if it be within 
the limits of possibility. 
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A Self-Propelling Air-Hoist, with Unlimited 
Travel. 





Following are the description and illus- 
trations of a novei and remarkable traveling 
air-hoist which cannot fail to excite the in- 
terest of shop readers. It is a complete air 
hoist, which travels as far as the overhead 
rail extends in either direction, going 
around curves, or switching to other lines, 
as required, with a constant connection 
with the air supply, all under the control 
It is, 
however, not necessary for an operator to 


of the operator, who rides with it. 


ride with the trolley, as it can be made to 
travel between points, starting and stop 
ping automatically. 
and motor are operated by pendants from 
frre 

The 


wherever they may be along the line, are 


In that case the hoist 


the floor. motor and the hoist, 
both always in full connection with the air 


supply, and without any hose to look 
after or any outside connection. 

The means by which the air supply is 
conveyed to the trolley and the connec- 
tion constantly maintained will be under- 
stood from Fig. 2 (not shown). Along the 
runway of I beams is suspended a feed pipe 
of cold-drawn steel tube, and this is covered 
by a thin steel casing, which normally is 
closed, but which is capable of springing 
apart at the bottom. The air tubes are in 
8-foot lengths, and are joined together by 
couplings which form a bearing for a 
valve in each with the valve operating 
mechanism. The couplings and the pipe 
have a true and uniform continuous sur- 
face externally. Surrounding the air pipe 
is a flexible receiver of such diameter as 
to allow a given area between the outer 
wall of the feed pipe and the inner wall of 


COMPRESSED AIR. 


the receiver. The receiver travels with 
the trolley, and connection is made to the 
trolley through a hollow arm which is a 
part of the receiver and extends down 
through the The 
lengths of the feed pipe being 8 feet 6 
inches from center to center of valves, the 
length of the receiver is 9 feet, so that 


slot in the casing. 


one valve is always open inside the re- 
ceiver. The ends of the receiver fit the 
outside of the feed pipe with self-packing 
stuffing boxes. These ends, externally, 
are made conical, so that as the receiver 
passes along the pipe the conical surfaces 
raise the tappets attached to the valve 
The conical mouth of the receiver 
raises the tappet, and a longitudinal rib 
within the receiver keeps the tappet up 
until it emerges at the other end of the re- 


cciver. 


levers. 


When both tappets of either lever 
are up the valve connected with the mid 
dle of the lever is raised, and when the 
tappet drops the air 

Supposing the 


valve is closed 


again. receiver to be 
moving to the left, the right-hand valve 
is seen to be open, and the first tappet of 
the left-hand valve lever has been raised. 
When the second tappet is reached and 
raised, the left-hand air valve will be open, 
and almost immediately, if the movement 
of the trolley and receiver continues, the 
right-hand valve will close, and thus the 
valves will be opened successively and the 
pressure in the receiver will be main- 
tained. 

Fig. 3, showing the trolley and motor, 
requires little explanation here. The mo 
With 
the pressure applied to the outer ends only 
of the cylinder the trolley can attain a 


tor is of the three-cylinder type. 


speed of 400 feet per minute, if necessary. 
The motor runs at such a speed as to de 
velop all the power required to move the 
trolley with its heaviest loads; the motor 
shaft carries a small pinion which con- 
nects with the largest gear, and small 
gears on the same shaft connect with in- 


termediate gears that mesh into gears on 


COMPRESSED AIR. 


























Fig. 4 


DETAILS OF AIR HOIST. 
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TROLLEY AND MOTOR, 
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951 COMPRESSED AIR. 


wheels on both sides of the trolley. Levers 
for reversing and for the throttle are pro- 
vided. After the air has done its work in 
the motor, instead of allowing it to ex- 
haust into the atmosphere, it is led 
through another hollow arm back into the 
casing, which naturally creates a stronger 
air pressure flowing from within the cas- 
ing than the atmospheric pressure with- 
out, thus preventing the possibility of dust 
settling on the feed pipe and valves. This 
exhaust air at the same time carries oil in 
the form of spray from the motor, which 
serves to keep the feed pipe well lubri- 
cated. 

At switching points the pipe casing and 
beam are 
main 


broken in order to shift the 
track. The 


switch ends of the feed pipes are plugged, 


track to the switch 
and the air supply is led to the other ends 
of the pipes. 

The hoist, Fig. 4, has 
features. 


some original 


In air hoists, as usually oper- 
ated, the air for hoisting is admitted under 
the piston, and when the load is to be 
lowered this air is discharged into the at- 
mosphere, the weight of the load being 
sufficient to bring it down, although when 
there is no load the weight 


f the piston 
and rod is not always sufficient except for 
The usual air 
hoist, therefore, normally has no air pres- 


very slow movements. 
sure upon either side of the piston. In 
the present hoist there is full air pressure 
upon both sides of the piston, except when 
hoisting. The air pressure is conveyed to 
the lower side of the piston by means of 
the vertical pipe seen within the cylinder. 
The upper end of this pipe is in constant 
communication with the air supply, and 
the lower end of it in as constant com- 
munication with the lower end of the cyl- 
inder. There is a box in the 
piston where this pipe passes through it. 
The piston also has on both sides of it a 


stuffing 


wooden block, which serves as a buffer 
and prevents the shock of metal to metal 
when the piston touches either end of the 


cylinder. No operating valve is connect- 
ed to the lower end of the cylinder. When 
a load is to be hoisted the pressure is re- 
leased from the upper side of the piston 
and the hoist ascends. For lowering, the 
pressure is readmitted above the piston. 
When the pressure is on both sides of the 
piston there is an unbalanced pressure 
downward equal to the area of the piston 
rod below, and this differential pressure 
operates in addition to the weight of the 
parts to cause the piston to descend. This 
made by the Pneumatic 
Crane Company, Pittsburg, Pa.— American 
Machinist. 


apparatus is 


Machine for Fitting Vehicle Springs. 


\ novel machine for the fitting of 


vehicle, locomotive and car springs, also 
other springs of similar construction, has 
been patented by A. A. Landon, formerly 
with the Kalamazoo Spring and Axle 
Co., Kalamazoo, Mich. 

This tool is operated by compressed air 
by means of a hose connection and a 3 
way valve, and an ingenious arrangement 
of rollers connected to the end of piston 
rod and on frame of machine. In opera- 
tion, after the two plates have been put 
together over the “Jack” pin on fitting 
horse, the machine is engaged by slipping 
plates through lower opening of trame 
and turning to an upright position; the 
air being turned on, the upper wheels en 
gape the hot and 
wheels the under side of cold plate, in 
practically the same manner as in hand 


plate on top lower 


fitting. The crank, or handle, is then re- 
volved causing the machine to travel ove! 
every part of the hot plate, causing the 
hot plate to take in every sweep and 
curve of the cold plate in a more perfect 
manner than can be done by hand. — It 
has the advantage of not necessitating 
the changing of the spring fitting horse 
or tempering tub, but is used in connec- 
tion with same, it being only necessary 
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to bring an air pipe down over the tub. 
A peculiar feature of the spring business 
is that it is impossible to make a stock 
of goods ahead, very nearly all orders 
differing in some respects. 

The advantage of this machine over the 
old style spring fitting machine is that 
it needs no adjustment and is always 
ready to fit an order of any size, it not 
being necessary to adjust same as with 
the old style machine, it pinches the two 
piates together in the same way as hand 
fitting, and is adapted to any width of a 

















MACHINE FOR FITTING VEHICLE SPRINGS 


spring. A small order can be fitted in 
the time necessary to set the old style 
machine and will give a correspondingly 
better economy on large orders and when 
operated in connection with the main 
plate bent in backbending machine will 
make a saving of from 30 to 50 per cent. 
over hand fitting on vehicle springs and 
should do better than 50 per cent. on lo- 
comotive or other heavy springs. It is 
operated by unskilled labor and is adapt- 
ed to either oil or water temper, and is 
at present in successful operation in one 
of our largest spring shops. 


This machine marks the introduction 
of compressed air in the spring industry, 
and we are certain it will lead to the use 
of compressed air appliances in the more 
progressive concerns of the country. 

Mr. A. A. Landon is at present con- 
nected with the American Radiator Co., 
manager of the Titusville Plant, Titus- 
ville, Pa., and will gladly give any fur- 
ther information that may be desired by 
interested parties. 





Signaling and 
Switching 











Low-Pressure Pneumatic Interlocking at 
Jersey City. 


| —— 


As heretofore noticed in the Railroad 
Gazette, the Erie Railroad has lately in- 
stalled at Grove Street, Jersey City, about 
half a mile from the terminal passenger 
station, an interlocking plant made by the 
Standard Railroad Signal Co., of Troy, 
N. Y., in which all of the switches and 
signals are worked and controlled by 
compressed air. The system is that of the 
Pneumatic Railroad Signal Co., of Roch- 
ester, whose plant on the New York Cen- 
tral, at Buffalo, N. Y.. was described in 
the Railroad Gazette of July 8, 1898. The 
Standard Company is now the sole li- 
censee for this country under the patents 
of the Pneumatic Company. 

The accompanying drawing, Fig. 1, 
shows the arrangement of the tracks, 
switches and signals at the Jersey City 
plant. There is a large freight yard on 
the north as well as on the south side 
oi the main line, so that across the two 
main passenger tracks (indicated in the 
drawing by the words “east” and ‘‘west”” 
at “this point) there are large numbers of 
freight and switching movements. 
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The interlocking machine has 59 work- 
ing levers and five spare spaces. The de- 
sign of this machine has been consider- 
ably modified since the publication of our 
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former description. A view of one of 
the machines—not that at Grove St., but 
one substantially similar in appearance— 
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is shown in Fig. 2. The principal features 
of the system are the same as those which 
were shown in connection with the 
lo machine. 


suffa- 
apparatus is 
used; the working air pressure is 15 lbs. 
per square inch; the pressure in the oper- 
ating and indicating pipes is 7 lbs. per 
square inch, and these latter pipes are 
normally under atmospheric pressure only 


No electrical 


—that is to say, at all times except when 
a movement is to be made or an indica- 
tion is to be given. The final portion of 
the stroke of the lever is automatic, so 
that as soon as the signalman has pulled 
a lever to initiate a switch movement or 
a signal movement, he can at once turn 
his attention to the next lever which he 
has to pull, without waiting for the return 
air-impulse. 

The arrangement of valves and pipes 
forming the connection between the in- 
terlocking machine and a switch cylinder 
is shown in Fig. 3. The principal parts 
are: S, switch rails; st, lock bar; s, 
rod; M, motion plate; C, switch cylinder; 
D, indicating valve; R2, R3, R4, Rs, con- 
trolling valves; L, L2, operating bar and 
slide valve; I, 12, indicator cylinders; H, 
interlocking tappet; X, 


switch 


air reservoir. 

To change the position of the switch 
the signalman grasps L by the handle and 
pulls it out. 
(from the main supply through the valve 
L2) through pipe a to valve R5, which 
opens 


In doing this he admits air 


communication from the supply 
pipe X to the right-hand end of cylinder 
C, pushing the piston to the left. Ob- 
serving now the slots L and M, it will be 
noted that after 


stroke of 


about one-half of the 
I, has been completed it is 
stopped by the piston rod of I2; but the 
operation of valve R5, already accom- 
plished, causes M to move through the 
This stroke of M 
is uninterrupted, but we may consider it 
in three parts. 
third, does not move the switch, but valve 


whole of its stroke. 
The first part, say one- 


D is moved far enough to close the two 
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pipes on its right, while those on its left 
are open to the atmosphere. At the same 
time lock bar st has been liberated at s2. 
As M moves through the next or middle 
portion of its stroke, it moves the switch; 
but it now produces no effect on valve D, 
because the rod of D is now engaged by 
the straight portion of its slot in plate M. 
The switch being set, the third and final 
part of the stroke of M locks the switch 
by pushing sio through a hole in sr; and 
also (but not until after sto has entered 
its hole) the plate changes valve D so as 
to connect together the two pipes at its 
lower end. This conveys pressure from 
the supply through 
R3, which valve the 
the supply to I[2, 


*5 and D to valve 
admits air from 
forcing the piston rod 
upward, and, by means of the diagonal 
portion of the slot in bar L, forcing this 
bar to complete its stroke. This return 
action takes place at ordinary distances 
in from one to three seconds. 





FIG, 5.—DIAPHRAGM VALVE. 


By the action of L2 pipe a is now 
opened to the atmosphere. Valve R5 is 
now released from pressure, and Rq is 


that the 
cylinder C and its and 
through D are open to the atmosphere. 


closed; so right-hand pipe to 


connection to 


All four operating pipes are now at at- 
mospheric pressure. 

3y the movement of L, tappet H has 
been moved so as to produce the proper 
mechanical locking of conflicting levers 
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(in the first part of the stroke of L) and 
the proper unlocking (in the last part of 
this stroke) in the same manner and se 
quence that the same interlocking would 
be effected in a mechanical interlocking 
machine. 

To move the switch back to its orig 
inal position, the opposite set of pipes is 
used. The bar L is pushed to the right; 
air through b actuates R4, and the return 
indication to the cabin actuates R2 and 
liits the piston in I. 

To work a signal, valves and operating 
pipes are used of the same general style 
as those for a switch, but there is only 
one indicating valve and one indicating 
cylinder, as it is unnecessary to assure the 
attendant that a signal is in the go-ahead 
position. The 
shown in Fig. 4. 


signal connections are 
The principal parts are: 
\, signal arm; A2, signal cylinder; A3, 
lever to work indicating valve; B, indi 
cating valve; R2 and R3, diaphragm 
valves, controlling the admission of air 
to the top and bottom, respectively, of the 
signal cylinder; Ri, diaphragm valve con 
trolling admission of air to cylinder I, 
The signal being in the normal or danger 
position, the indicating valve B is in a 
position to maintain a connection between 
the two pipes attached to it; but the in- 
stant the signal arm leaves the horizontal 
position the valve shuts off this connec 
tion. 

To change the signal the signalman 
pulls L to the left, the whole length of its 
By this movement L2, 


stroke. admitting 


air to pipe a, actuates valve R3, which 
supplies air to the lower end of cylinder 
\2 and pushes up the piston, putting the 
signal in the inclined or all-clear position. 
The air impulse is transmitted so quickly 
that at the average distance—say 500 it. 
and less—the movement of the signal is 
practically simultaneous with the move- 
ment of the lever. The signal remains in 
the inclined position as long as L is pulled 


to the left. To restore it to the normal or 
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stop position, L is pushed to the right 
until it is stopped by the piston rod of I 
(at the end of the horizontal part of the 
slot in L). With L in this position, pipe 
b is charged and valve R2 is opened. 
The passage between pipes e and n 
(through B) is now closed, so that the 
opening of R2 admits air from the sup- 
ply to the upper end of A2. This restores 
the signal to the horizontal position, and 
by means of A3 opens valve B. Air now 
passes from e through b and n to Rt, and 
the latter causes air to enter I and com- 
plete the return stroke of L by the action 
of the piston rod on the diagonal part of 
the slot. Pipes b, e and n are now at at- 
mospheric pressure, and the parts are in 
the same position as at the beginning. 

In Fig. 5 is shown the diaphragm valve, 
which is called the “relay,” its function 
being similar to that of an electromagnet- 
ic relay in electrical apparatus. This valve 
is actuated by air at 7 lbs. pressure. This 
pressure, admitted beneath the circular 
rubber diaphragm 8 in. in diameter, 
pushes up the cylindrical valve, placed 
vertically in the upper part of the case, 
and thereby liberates air at 15 lbs. per 
square inch to move the piston in the 
switch or signal cylinder. The movement 
of the diaphragm is only % in. 

The low-pressure pneumatic interlock- 
ing machine is made up of three princi- 
pal elements: (1) A row of slide valves 
(called “‘levers”), like that shown in out- 
line at L and Lz, Figs. 3 and 4. The only 
physical labor imposed on the signalman 
is that involved in pulling out and push- 
ing in these valves. (2) A mechanical 
interlocking frame placed vertically on the 
front of the machine. This is of the com- 
mon mechanical type, like the Saxby & 
Farmer or the Johnson, but with the 
parts made about half the usual size. The 
manner of connecting the “lever” with the 
interlocking is indicated by the position 
and arrangement of the tappet H in Fig. 
3. (3) The indicating cylinders and their 


relays on each “lever,” 
3 and 4. 

The operating and indicating pipes ex- 
tending to the switches and signals are 
2 in. in diameter. The supply pipes from 
the air reservoirs are larger, the size be- 
ing varied according to the number of 
switches and signals to be supplied. 

The air is first run through a cooling 
frame for the purpose of precipitating 
moisture; but with low pressure the com- 
pany finds that there is practically no 
trouble from moisture in the pipes. 

Both the manufacturers and the rail- 
road company give favorable reports of 
their continued experience with the plant 
at Buffalo. The cost for repair material 
at that plant has been less than $4, and 
it is believed that the wearing parts of the 
machine have been so well designed that 
the maximum of durability can be ex- 
pected. 


as shown in Figs. 


These parts have very light ser- 
vice and they are made interchangeable, 
so that they can be quickly and cheaply 
renewed. 

The automatic completion of the stroke 
of the lever by the return indication is 
found to be a decided convenience in a 
busy yard. Where a signalman, after 
making the first half of the stroke of a 
lever, has to wait for the return indica- 
tion, the delay, though very short, is yet 
an appreciable addition to his cares, for 
he delays going to another lever until 
he has finished his duty with the first one. 
But with the automatic movement he at 
once turns his attention to the next lever 
and thus stands ready (waiting perhaps a 
second or two) to move that as soon as 
it shall be freed by the interlocking. Any 
failure of the automatic movement would, 
of course, prevent a liberation of the sec- 
ond lever, as the locking bar or bars hold- 
ing it would not release it unless the pre- 
ceding lever completed its stroke. 

The Standard Railroad Signal Co. has 
now under construction six low-pressure 
plants, as follows: For the New York 
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Central & Hudson River R. R. Co., a 96- Chicago & Western Indiana at Chicago, 
lever machine at Suspension Bridge, N. a 4o-lever and a 48-lever machine; and at 
Y., a 48-lever machine at Hoffman, N. the Grand Central Depot, Chicago, an 80- 
Y, and a 176-lever machine at the Grand lever machine for the Chicago Transfer & 
Central Station, New York City; for the Terminal Railroad.—Railroad Gazette. 


FIGs 6-—SWITCH MOVEMENT. 
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A combined compressed air churn and 
butter worker has been invented by Mr. 
R. R. Stone, a butter dealer of New York. 
La hl . - . 
The churn itseli is wooden, cylinder 
shaped, like a barrel, and in it are revolv- 
ing paddles, which 
crank, either by 


are worked by a 


hand or power. Legs 
support the cylinder and make it station 
ary, and consequently can be well ven 
tilated. The the top. 


Air is compressed and cooled, then con- 


churn is open at 
veyed through a small copper tube with 
small perforations through the bottom of 
the churn and escaping at the top, per- 
meating all parts of the cream. Because 
of the cooling properties of compressed 
air no ice is required, even in warm cli 
mates. Churning may be commenced 
with warm cream and cooled as rapidly as 
desired. By the thorough distribution of 
cold, streaks in the butter are avoided. 


*T* : - 
The manager of 


playing 


the company now 
“Quo Vadis” at the New York 
Theatre proposes to give a trial to liquid 
auditorium 
that 
ing a great deal of attention. 
no apparatus the 


air for cooling the during 


performances, and fact is attract 
There is 
made for pupose, and 


the liquid air companics are at work 
upon the problem. 
as to the cooling properties of 
air, that the oxy- 
gen which would be imparted to the at- 
mosphere would enrich it and add to the 


There is no doubt 
liquid 


and it is claimed 


comfort of those present. 


Mr Moriz 


whom are connected 


Prof. Raoul Pictet and 
Burger, both of 


with the General Liquid Air and Refrig 
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erating Co., New York, read papers be- 
lore the Franklin Institute, Philadelphia. 
It treated of “Recent improvements in 
the manufacture of liquid air; the sepa- 
ration of air into its constituent parts, and 
the industrial 
and 


use of oxygen, nitrogen 


carbon dioxide.” 


On Wednesday, May 16th last, Prof. 
Charles E. Tripler, the inventor and _ in- 
vestigator of liquid air, went to Europe and 
will attend the Paris Exposition. 


and elevators in 


printing offices is well demonstrated in 


The use of hoists 
the New York Herald printing office. 

A line of air supply pipe is located be 
tween this 
pipe is suspended a trolley for cylinder 


each two presses, and near 


hoists of the Nason type. Heavy rolls 
of paper are raised to the presses and 
placed in position for printing. The 


press then prints and folds the papers, 
and they are passed to’ pneumatic eleva 
tors and raised to the countingroom in 
a car similar to the ordinary dumb waiter 


The New York 
has received, through the Chicago Pneu 
matic Tool Co., an 
pound steam driven compressor, to fur- 


Air Compressor Co. 


order for a com- 
nish 1,500 cubic feet of air per minute for 
the motive power department of the New 
York Central & Hudson River Railroad 

The 
building a large compressor to be 
in the Grand Central Station for the op 


Compressor Company is also 


placed 


eration of pneumatic signals. 

The New York Central Railroad Co 
has placed an order for pneumatic rivet 
& C. Co., and 
of strength- 


ers and drills with the Q. 
will use them in their work 
ening bridges on the West Shore line and 


elsewhere. 
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The Empire Engine and 
Orangeburg, N. Y., 


Motor Co., 
the demand 
for IXmpire air tools and hoists is ex- 


report 
ceptionally large. Shipments of Empire 
hoists, drills and centre grinders were 
made last month to four different United 
States 


navy yaras. 


The Pedrick & Ayer Co. has just is- 
sued a new catalogue of 126 pages, illus- 
trating the standard special railroad ap 
pliances of which they have been makers 
for many years. Some 


new tools are 


shown in their Compound Locomotive 
Cylinder Boring Bars and special Corliss 
Valve Seat Boring Bars. This catalogue 
shows a very complete line of pneumatic 
hoists, vertical and horizontal, with neces 
sary appliances, as well as jib and travel 
ing cranes, which are illustrated, together 
with some 


interesting installations of 


same, 
Especial attention is given to the im- 
proved pneumatic” riveting machines 
which the Pedrick & Ayer Co. build, 
it is only recently that this concern has 
into the 


gone extensively market on 


Riveters, but they are now prepared to 
jurnish them of any special design of 
frame, from portable machines for light 
work up to the heaviest stationary rivet- 
ers for large boiler work, and cover a line 
of structural including 


designs, hinged 


riveters for intercostal work on_ vessels, 
where it is next to impossible to get at the 
rivets to drive them by hand. 

A decided change in the ratings of the 
company’s machines is noticed in the new 
catalogue, which gives the total effective 
pressure exerted on a rivet, with various 
standard 


sizes of frames, ranging from 
$3,000 Ibs. to 188,000 Ibs. exerted pressure 
on the rivet; also the length of the final 
effective stroke which carries the maxi 
Whether the rivet be 2% 


inches or 8 inches in length, the construc- 


mum pressure, 


tion of the machine takes up the differ- 


G60 


ence instantly, without any adjustment, 


and then admits of so much effective 
stroke, 

Copies of the catalogue, we are informed, 
may be obtained free upon application at 
the sole selling offices of the company, 
85-87-89 Liberty street, New York. 





The Philadelphia Pneumatic Tool Co. 
reports a rapidly increasing demand for 
their tools. Their chipping and calking 
hammers seem to be particularly in de- 
mand, large orders having recently been 
received from the Pennsylvania Steel Co., 
Jaldwin Works, Brown & 
Ingersoll-Sergeant 


Locomotive 
Sharpe Mig. Co., 
Drill Co., The Bigelow Co. and many 
other representative concerns. In all cases 
their hammers were adopted after severe 
competitive tests. 

This company has been obliged to more 
than double the capacity of their shops 
since the first of January. They have es- 
tablished agencies in all the leading cities 
of Inurope, and also in Japan. 


PATENTS GRANTED APRIL, 1900. 
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646,458. PNEUMATIC HOISTING APPA- 
RATUS. Howard A. Pedrick, Philadel- 


The 
place. 


Pedrick & 
Filed April 


phia, Pa., assignor to 
Ayer Company, sam 
24, 1899. 
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The combination with the cylinder, pis- 
ton and piston-rod of a pneumatic hoist 
having a motive-fluid-supply pipe commu- 
nicating with one end of the cylinder, and 
a branch pipe communicating with the op- 
posite end of the cylinder, whereby «the 
motive fluid is admitted to both sides of 
the piston and an equilibrium of pressure 
established, of a valve interposed in the 
passage between the respective ends of 
the cylinder for exhausting the fluid from 
the upper end of the cylinder to the at- 
mosphere and from the lower end of the 
cylinder to its upper end, to operate the 
piston in either direction, 


646.459.—-PORTABLE VESSEL OR _ BOT- 
TLE FOR HOLDING AND SHIPPING 
LIQUID AIR OR OTHER LIQUID 
— James F. Place, Glen Ridge, 


— 

In a vessel for holding liquid air or 
other liquid gases, the combination of a 
liquid-holding bottle having a vacuum or 
partial-vacuum insulating-space, inelosed 
by an air-tight case, immediately sur- 
rounding said bottle; a series of refriger- 
ating downward air-passages, and a series 
of refrigerating upward air-passages sur- 
rounding said air-tight case; and an out- 
side case or wall of wood fiber, or other 














material of low 


heat 


conductivity, fixed 


between said upward and said downward 
refrigerating air-passages, and  surround- 


ing or inclosing said liquid-holding bottle. 
646,640.—AIR LIFT-PUMP. George H. 

Evans, Oroville, Cal., assignor of one- 

half to the Risdon Iron and Locomotive 

Works, San Francisco, Cal. Filed Jan. 

26, 1899. 

An air lift-pump, the combination with a 
discharge or column pipe having an inlet- 
opening in its base, and a series of air- 
jet openings above the inlet-opening, 
means for forcing air through the _§jet- 
openings, a tank above the pump and into 
which the pipe discharges, and a hydraulic 
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water-supply 


pipe 
to the base of the column-pipe having an 
upturned nozzle on its lower end arranged 


leading from the tank 


in line with the interior of the 
pipe for the purpose specified, 


column- 


646,740.—SAND-BLAST 
METAL, GLASS, &c. 
Newark, N. J. 


FOR SURFACING 

William H. King, 
Filed Sept. 14, 189. 

An improved sand-blast, comprising a 
box having a hopper-shaped bottom hav- 
ing, at the low center thereof, an _ out- 
passage for sand formed in the tubular 
extension e, a pipe f, having an enlarged 
head coupled to said tubular extension, 
said pipe f, below said extension, being 
turned aside from the vertical line of said 
extension and arranged at an incline, an 
air-injector g, connecting with the turned 


or inclined part of said pipe f, and 
a rubber hose attached to. said pipe 
at a point distant from vertical line 
of the extension e, in the line of the 
injector g, said hose extending upward 
and entering the box above the hop- 


per-shaped bottom and at its free end, be- 
ing adapted to be turned to direct the sand 
against any portion of the article to be 
ornamented, 


646,892. — PNEUMATIC 
MECHANISM. 
Mass. Filed Feb. 10, 1900. 

A bellows or collapsible air-reservoir of 
an organ, of a motor belt-shifting device, 
a pair of bellows or pneumatics connected 
with and adapted to actuate the belt-shift- 
ing device in opposite directions and inter- 
posed between the latter and the air- 
reservoir, a valve mechanism for contro!- 
ing the operation of said pneumatics, and 
suitable connections between the air- 
reservoir and the valve mechanism, where- 
by the latter is operated automatically by 
the expansion and collapse of the air- 
reservoir, substantially as described. 


BELT-SHIFTING 
Jesse Woodberry, Boston, 


647,46.—PNEUMATIC SPRING. 

Anderson, Highland Park, Ill. 

16, 1899. 

A spring composed of a hollow box or 
casing open at one end and a reciprocating 
piston, each adapted to be secured in place 
relatively to each other, in combination 
with a rubber body interposed between the 
head of the casing and the head of the 


James C, 
Filed Sept. 
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piston, and composed of a solid head and 
foot, and a series of independent interior 
longitudinal air-cells inflated with highly- 
compressed air, 


647,002. —-CAPSULE FOR COMPRESSED 
OR LIQUEFIED GASES. Heinrich Kor- 
rodi, Berne, Switzerland. Filed July 11, 
1899. 

A capsule for compressed or liquefied 
gases, comprising an inner cover and an 
outer vented cover, in combination with a 
cap having a perforator mounted on the in- 
side of the end of the cap, said cap adapt- 
ed to fit on the capsule with its perforator 
projecting through said aperture in the 
outer cover and penetrating said inner 
cover, 





647,265.—PNEUMATIC DRILL. John A, 
Hoff, St. Louis, Mo., assignor of two- 
thirds to Edmund F. Wickham and AIl- 
fred Bevis, same place. 

A valve-casing having a central chamber 
and ports arranged on each side thereof, 
of a valve passing through said ports and 
chamber, a V-shaped groove in said valve, 
which is wholly within the chamber when 
the valve is in its central position, and a 
valve for admitting pressure to said cham- 
ber which is actuated by the inclined faces 
of said groove. 


647,415.—PNEUMATIC TOOL. Julius Keller, 

Philadelphia, Pa., assignor to the Keller 

Tool Company, same place. 

A pneumatic tool with a valve for con- 
trolling ports common thereto and to a 
hammer, and consisting of a hollow shell 
or cylinder, the interior surface thereof be- 
ing always open to fluid pressure, said 
valve being located exteriorly to said ham- 
mer in alinement therewith, and adapted 
to move in the same direction as the laiter, 


647,416.—PNEUMATIC RAMMER. Julius 
Keller, Philadelphia, Pa., assignor to the 
Keller Tool Company of Pennsylvania, 
A pneumatic rammer, the combination of 
a cylinder having a nosepiece, through 
which the piston passes, a rammer con- 
necting the said piston-rod, a piston, an 
auxiliary valve connected to said piston, an 





auxiliary valve case located within said 
cylinder and having ports therein adapted 
to aline with the necks of said auxillary 
valve, and a main valve for controlling the 





movement of said piston, said main valve 
being actuated by the passage of fluid 
through said ports. 


647,455.—-PNEUMATIC DRILL. Edward C. 
Meissner, St. Louis, Mo., assignor to the 
Standard Railway Equipment Company, 
East St. Louis, Ill. Filed May 15, 1899. 
The combination with a casing and a 

spindle fixed therein and provided with in- 
let and exhaust ports, cylinders mounted 
on said spindle, pistons in said cylinders, a 
crank-shaft with which said pistons en- 
gage, a plug mounted on the end of the 
spindle, and provided with ports in reg- 
istration with the inlet and exhaust ports 
of said spindle, and a rotary valve co-op- 
erating with said plug to control the ad- 
mission of pressure to, and exhaust from 
the spindle ports. 


647,514.—-LIQUEFACTION OF AIR. Oscar 

P. Ostergren, New York, N. Y., assignor 

of one-half to Samuel M. Gardenhire, 

same place. Filed Aug. 26, 1899. 

An apparatus for the refrigeration and 
liquefaction of aeriform fluids, the combina- 
tion of a counter-current condenser having 
incoming and outgoing channels, a com- 
pressor and cooler’ connected to the in- 
coming channels, a connection from the out- 
going channels to the compression-cylinder 
of said compressor, a second compressor, a 
branch from said last-mentioned connec- 
tion to the power-cylinder of said last- 
mentioned compressor, a precooler having 
a plurality of coils, a connection between 
the exhaust side of said compressor power- 
cylinder and one end of one of the coils 
of said precooler, a connection between the 
opposite end of the said precooler-coil and 
the compression-cylinder. 
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CHAS. G. ECKSTEIN, 


MECHANICAL ENGINEER, 
Berlin, C., Germany. Spandauerstrasse 16-17. 


ty, 


Makes it a specialty to sell 


Pneumatic Tools and Appliances 
and 


Compressed Air Machinery in General, 








in Europe. 


American Manufacturers of 
FIRST CLASS TOOLS AND MACHINERY 


in above line, seeking an effective representation abroad, are respectfully 
invited to correspond with the New York Office, 249 Centre Street. 


Seamless Rolled Steel Tubes 


FOR GASES, COMPRESSED AIR, ETC, 
UNDER HIGH PRESSURE, 
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Manufactured in Germany after the famous ‘‘ Mannesmann Process.’’ 


Representative : 
Tested and approved by the 


highest a and Gov- ‘ 
ernments of Europe and Ch G E k 
America. as. + Cc stein, 


Each Tube is carefully tested, 
anda Government Test Cer- 
tificate is furnished with 249 Centre Street, New York. 
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H. GLAENZER & PERREAUD, 


lechanical Engineers, 


ph 


1, Avenue de la Republique, 
& 61, Rue de Malte. 


TELEGRAMS : + - . A. B. C. 4TH Eo. 
“BLAKENILES,”’ PARIS. LIEBER’S 
“PARIS."’ (FRANCE.) OR Al's CODES. 


INGENIEURS.CONSEILS POUR INSTALLATIONS D’AIR COMPRIME & 
AGENTS EXCLUSIFS DE 


Chicago Pneumatic Tool Co., 


OUTILS PNEUMATIQUES, 


Curtis & Co. Mfg. Co., 
Geo. F. Blake Mfg. Co.. 


COMPRESSEURS D’AIR AUTOMATIQUES A VAPEUR & A COURROIE 
VERINS PNEUMATIQUES. 


Merrill Pneumatic Pump Co., 


POMPES PNEUMATIQUES. 


Wheeler Condenser. 


CONDENSEURS PAR SURFACE. 
RECHAUFFEURS. 


“COMPRESSED AIR” 


REVUE MENSUELLE DES APPLICATIONS DE L’AIR COMPRIME. 
ABONNEMENT: 8 FRANCS PAR AN. 
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Messrs. H. GLAENZER & PERREAUD have been the leading 
introducers of compressed air machinery in France. They will re- 
ceive with pleasure correspondence from American manufacturers of 
compressed air machinery, tools, and supplies. 
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Chicago Pneumatic Tool Co. 





Pneumatic Holder-on and Long Stroke Hammer driving rivets on steel cars. The 
most powerful Pneumatic Hammer made, weighs 14 pounds, 
and will drive 114 inch rivets. 
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PNEUMATIC _ FOR ALL PURPOSES 


Sent on trial subject to approval. 
eece TOO LS Send for book and read what large Railroads, 
Shipyards and Manufacturers say of our Tools. 


I i I i I I EE REE rr 


New York Offices: 95 LIBERTY STREET, N. Y. 
General Offices: MONADNOCK BLOCK, CHICAGO. 
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The Only Piston Air Drills Made : 
THAT HAVE DOUBLE-BALANCED PISTON # 


VALVES THAT CUT-OFF AT 5/8 OF THE 
FULL STROKE ARE THE 


“LITTLE GIANT.” 


ve¥VY 
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Simple in They use fifty 
per cent. less 
air and do far 
more work 
than rotary or 
any othertype 
of air drill. 
Sent on trial 

anywhere, and 


Construction. 


VVVVVVOVVY 


Light in Weight. 


vOVVYVY 


Made in all Sizes. 


VYVVVVVVOVY 


Adapted for all 


expresscharges = 

: ew paid both ways & 
Classes of Work. if not satisfac- £& 
a. 

ory = 

tory. = 





STANDARD PNEUMATIC TOOL COMPANY, 


Manufacturers of Pneumatic Drills, Hammers, Flue Rolling, 
Reaming, Tapping and Boring Machines, Blow-off Cocks, 
and all kinds of Air Tools and Appliances, 
MARQUETTE BLDG., 1441 BROADWAY, 
CHICAGO. NEW YORK, 
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COMPRESSED AIR MOTOR COMPANY. 


COMPRESS 
AlR MOTORS 


An Independent Motor, under quick control, noiseless, at reason- 
able cost, of high efficiency, free from danger and all objectionable 
features. The most economical system in cost of installation, 
operation and maintenance ever offered to the public. Thoroughly 
tested, both Winter and Summer, and endorsed by prominent 
engineers. 

Cars in size and appearance the same as electric or cable 
cars, the floor being no higher from raii. No paying space occu- 
pied by the air storage or mechanism, all being placed under the 
car floor. 
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RUN AT ANY SPEED DESIRED. OVERCOME GRADES AND SHARP 
CURVES EASILY. EQUIPPED WITH NOISE- 
LESS AIR BRAKES. 

Can be recharged with air in less than two minutes, and 
constructed to run any desired distance. Motors and entire load 
spring supported. Cars can be introduced one at a time on the 
track of any railway, steam, electric, cable or horse. Cars of this 
type performed a daily service of 81% miles each upon 125th 
Street, New York City, for one complete year, during which time 
they ran 32,159 miles, and carried 188,854 cash fares. 

COMPRESSED AIR MOTORS FOR STREET, SUBURBAN AND 
ELEVATED RAILWAYS. 


COMPRESSED AIR MOTOR 6O., 


45 BROADWAY, NEW YORK. 
1033 MONADNOCK BLOCK, CHICAGO, ILL. 
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AMERICAN 
VEHICLE 
COMPANY. 


H. D. COOKE }. 0. CAMPBELL, A. H. COOKE 


President Engineer Secretary. 


ROOMS 137-145, 
45 BROADWAY, NEW YORK CITY, N. Y. 


An association of engineers and business men has_ been 
formed to put cn a commercial basis for all purposes the best 
form of automcbile. 

With few exceptions this question has been dealt with in 
tuis country as a fad, and while the fact has been recognized 
und confessed by all, that there is a broad field for automobiles, 
no systematic eilort appears to have been made to develop their 
uses. There has been lots of talk of applying them to business 
wagons, but littke has been done in that direction. Many 
schemes have been devised by what might be termed amateur 
mechanics, who have claimed much, but who. have really accom- 
plished but little. 

The men forming this Company have no pet theories or pet 
devices, but desire to go into the market with the best power 
and machine obtainable, applying it to practical work. They 
recognize the fact that there are a number of automobile engines 
in the market now, and that some of them may be developed to 
do the work planned. 

The full development of this industry will not be accom- 
plished by talking. The machines must be put into practical 
use. This will develop defects for which remedies can be 
applied. 

Arrangements are already made to acquire rights for steam 
and gas automobiles, and experiments are being made with an 
air wagon, and this combination is ready to consider any form 
of engine or power that promises to give the results aimed at. 

















969 COMPRESSED AIR. 


7 
; 
; 


DOS BDO S 5 DOS BS OS DOS BS OS 1S ODE OOS NODES 1S OD ADIOS EDOOE 


ee | 


6. & 
ooh 


fosfecteote 


be 


2, 
; 


2. 
foe 


+. 2. 
“pele 


ae ee 
fe eteeleleete 


ote ote 
. 


2. 
2 ofeae eke 


, 
“ 


feeble 


% 


Oreo 


SEEDS POE EOE SE SERS ES ESOS TOES ESE ESE 


BULLOCK _—— 
DIAMOND 


FOR 
PROSPECTING. 


¢ 


CONSULTING 
MECHANICAL 
ENGINEER, 
DESIGNER 
COMPRESSED 
AIR 
SPECIALTIES, 





Twenty Styles and Sizes. Surface and 
Underground. Hand Power, Horse 
Power, Steam, Air and Electricity. 


7 

DRILLS : rr 
7 
' 


: 
© Lincoin Trust Buitoina, 
CAPACITY FROM 350 FT. TO 6,500 FT. ; , . 

; 

M.C. BULLOCK MFG, CO, { 
; 

7 

é 


CHICAGO, U. S. A. 
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We're making a Specialty of 


Filling the foundryman’s wants. We're making a specialty of doing this 
neatly, quickly, and in a way that puts money in his pocket. 

We don’t undertake any job belonging to the iceman. We don’t know 
anything about cutlery. We couldn't write a respectable looking article about 
lemon squeezers. Our ideas are very crude regarding fruit jars. Our experi- 
ence is very limited in setting saws. 

We leave all those lines to the journals that ‘‘covereth the whole earth.”’ 

We don t know it all and we don’t try to do it all. 

We have *‘ boiled down’ and concentrated all our ‘‘ know how’? to the 
formerly neglected foundry business. 

We dish up every month the most appetizing nourishment for all kinds of 
foundries. Nothing but foundries mind you. 

Everyone has paid for his meal ticket too. Not a deadhead sits at our 
table. No ‘‘free soup’’ goes with us 

Let us sandwich in an advertisement of the stuff you want the foundries 
to buy. 

It will be masticated all right. The orders you will get thereafter will 
show you that you have not advertised in vain, 


THE FOUNDRY, 


DETROIT, °° °° °°. MICHIGAN. 
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bh dled “oR” ae Photographic reproduction of actual 

It is yours ae tests of SHELBY COLD DRAWN 

pl hd SEAMLESS STEEL TUBING. 

a p ; These tests were made cold, and the 
tubing did not exhibit the slightest sign 
of fracture. Its wonderful ductility 
and great strength make it the ideal 
tubing for high pressure compressed 
air, or for any purpose where the 
utmost degree of strength is required. 


gum, SHELBY 
4 STEEL TUBE 
COMPANY. 


GENERAL SALES 
OFFICE: 





American Trust 
Building, 
Cleveland, Ohio. 











gmen . "§ Beston, Chicago, $35 Lake St. J. J. Lynn, Port Huron, Mich. 
Branch Offices : (New York. ‘Julian L. Yale & Co. cookery Bidg., Chicago. 


} 
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CORNELL & UNDERHILL 


Janney, Steinmetz & Co., 


COLD DRAWN, HOT PRESSED 
AND FORGED 


STEEL SHAPES 
AND SPECIALTIES 


a@eoetoeoent se 


Wrought and Cast Iron Pipe 
$ Boiler Tubes 

} Artesian and Oil Well Casing 
} Iron and Brass Fittings 


& COLD DRAWN 
, 3 STEEL SHELLS, CYLINDERS 
Valves and Cocks ] -“ TANKS 
i) 


For Air, Water, Steam, Gas, Soda, 
Ammonia or Fluids under Pressure 
and Explosives. 


' Gate Valve and Hydrants 

; Freight, Mine and Dump Cars 
Portable Track and Switches 
Car Wheelsof every description 


SEAMLESS STEEL TUBING, HEAVY SECTION 
TUBES, HYDRAULIC FORGINGS FOR 
CREAM SEPARATOR BOWLS, 
SEAMLESS STEEL TESTED 
TANKS OF SUNDRY 

DIAMETERS. 
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13 GOLD STREET. 


TELEPHONES, CABLE ADDRESS, 


FRANKLIN 2032-2033, ‘' CUBE,"’ NEW YORK. 
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DREXEL BUILDING, 


o———__ PHILADELPHIA. 
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EDRICK & AYER Co., 

PHILADELPHIA, wl 
PA, 







Xk _~ 
COMPRESSORS 


These Compressors will compress more air 
at less cost than any other make, requiring no 
attention other than oiling ; ent.rely automatic 
in acticu, stopping and starting as air is re 
quired. Specially adapted for foundry use. 
Can be run in series; if so, no stoppage 
possible. 

7 N- COMPRESSED AIR 

r \ 3s RIVETERS,HOISTS, 

CRANES anv OTHER 


TOOLS. 


Send for Catalogue. 


Manning, Maxwell & Moore, 
Sore Acenrts, 

85, 87, 89 LIBERTY ST., N.Y. 

22 SO. CANAL ST., CHICAGO, ILL. 

PARK BLDG., PITTSBURGH, PA. 

26 SO. WATER ST., CLEVELAND, 0. 
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WHEELER GONDENSER & ENGINEERING CO. 
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For a eee}. CONDENSERS 
MARINE : i fi Mounted on 
all Combined Air 
STATIONARY wi 
Circulating 
SERVICE, Pumps. 





PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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teatns-Roger Manufacturing Company, 
CONSTRUCTING ENGINEERS. 


Chlorination Mills, Electric Plants =r 
~_ Compressed Air Plants of any capacity. | 
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ROGER’S ITIPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries 


‘These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the set type of roll yet devised. General Manager, 


MOLLIE Gipson & A. J. MILLS, Aspen, Colorado.” 


WHYVYVYVYVYVYVYVYVIT 


Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. S. A. 
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GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY. 


INCORPORATED CAPITAL $100,000. 


LONG DISTANCE 


Offices: Lincoln Trust Building, 


mate S668. a. Louis, Mo. = 

















HOUSE RENOVATOR. 





Correspondence is invited fron 
parties desiring to eng 
cleaning houses, siaedien arpets 
rugs, draperies, bedding aan uy 
holstered furniture by the dustles 
method. 


Exclusive City Rights 
Fer Sale. 


By our system houses are thor 


oughly cleaned and disinfected 


with compressed air. 


Recommended by the Medical 


Profession. 


Revolution in House Cleaning. 


This device thoroughly renovates 
the carpets, removes and collects 
it 


allof the dirt and impurities th 
the carpet contains. 


This method is protected by 


Letters Patent, others pending. 


For further information, address 


GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY. 


CONTRACTORS AND ENGINEERS FOR COMPLETE 
RENOVATING PLANTS FOR HOTELS, RESIDENCES, 
HOSPITALS AND PUBLIC INSTITUTIONS. € 
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Badd 


Established 
1Le33. 


Hm 





C. & G. COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE EXPANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 
Horse-power. 





— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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This is the only publication devoted to the useful application 
of compressed air, and it is the recognized authority on all 
matters pertaining to this subject. 


4 
_ COMPRESSED > AIR”  ’SWontnvy. 


——— NOW IN ITS FIFTH YBAR. 


RATES OF SUBSCRIPTION. *% ss os 


United States, Canada and Mexico, ; ‘ ; : per year, 
All other Countries, > : : - 
Single Copies 


SPECIAL. #& ss & & s& & & 
Clubs of ten subscribers, 


The attention of Engineers, Superintendents, R: road Maste T Mes chan- 
ics, Manufacturers of Compressed Air Appliances, Students, and all 
others whose association with compressed air require the widest 
knowledge of the application of air power is called to this Special 
Rate. It enables them to place the mazazine in the hands of opera- 
tors of compressed air apparatus by club subscriptions at an extremly 


low cost. 
LIST OF BOOKS ON COMPRESSED AIR. 
Volume No. 4, “ Compressed Air,” . . ; cloth, 


March, 18090—Fe *bruary, 1900, lnciusive. ~The twelve numbers of 
** Compressed Air,’ which make up this volume are profusely illustra- 
ted with fine half-tone engravings and line cuts of a large number of 
important applic tions of compressed air. The articles contained in 
the above have been widely quoted aud treat upon a varied collection 
of air power subjects. 

This volume is valuable for those who contemplate the use of com- 
pressed air, and are investigating its advantages. 


Compressed Air Production, by W. L. Saunders, . - cloth, 

Compressed Air Production or The Theory and Practice of Air Com- 

pression. Just pub.ished. By W. L. Saunders. A “pownee treatise 

on alr compres-ion and compressed air machinery. It contains rules, 
tables and data of value to engineers. 


Compressed Air, by Frank Richards, , P cloth, 
Compressed Air, by Frank Richards. Contains practic al information 


upon air compression and the transmission and application of com- 
pressed air, 


Liquid Air and the Liquefaction of Gases, by Prof. T. O’Conor Sloane, 350 
pager, . . . . ° 


E on nts upon the T “oR We “‘s Power a Compressed Air in Paris, 
y A.B. W. Kennedy, F. R.8., M. Inst. E., Emeritus Professor of 
En i ater in University ( aly ol ie The Transmission and 
Distribution of Power from — Station by egere d Air, by 
William Cawthorne Unwin, B. , &. R.8., M. Inst. C. E., ; : 


The Transmission of Power by Compressed Air, by Robert Zahner, M. E., 
Forwarded postpaid on receipt of price. 


‘‘ COPIPRESSED AIR,” 26 Cortlandt st., 


New York. 


BRCH RRR HR HHH HOHE 


$1.00 


1.50 
+10 


5-00 


2.00 


1.00 


2.50 


50c. 


50c. 
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+ All sizes for all services from light 
a. . ’ . ote 
* calking to heavy riveting. . 
i These hammers have the simplest valves yet designed and + 
*~ hence the least likely to get out of order. They cannot break or & 
+ become inoperative through slight wear. They are fully guaranteed + 
% against cost for repairs for one year. + 
ye ° 
+ PHILADELPHIA PNEUMATIC TOOL Co., : 
sa NEW YORK, PHILADELPHIA, PITTSBURCH, 3% 
+ SINGER BUILDING. STEPHEN GIRARD BUILDING. WOOD & WATER STS. be 
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¢ GLEASON-PETERS AIR PUMP CO., 20 West Houston S'reet, N. Y. 
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McKiernan Drill Co., 


120 LIBERTY STREET, 
NEW YORK, 


MANUFACTURERS OF 


Rock Drills, Etc. 
Air Compressors 


} 





Various Types. Special Designs. 
for all Dynamic Purposes. 


SOLE AGENTS FOR THE 


| Kennedy Patent Air Lift. 


Suitable 






















ENGINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 


. 
The Engineering Magazine has been aptly described as .—— 
“* The Century of the industrial world and the Review o : 
Reviews to evginecring literature —the two in one.” Its 
leading articles treat the subjects uppermost in importance & 
jn industrial affairs. Its contributors include the foremost 
men of oyr.temes. It gives each month an. exhaustive : 
Review and Index to the world-wide ramge of technical 
literature — American, English, French, and German. It 

5 is read in every nook and coraer of the civilized world. It N 
is founded dipon the idea of meeting the requirements of the 
busy and brainy men who manage, think, and.plan for the 
engineering. architectural, electrical, railroad, mining, and 

: sunbonicn tadensan. It has a larger bona-fide circu- 
lation among such men than has ever attained by an 

$ engineering journal in all the history of industrial literature. 

Its priceless to the active man who needs to keep in touch 
with current developments. Its every page carries a living 

, interest for intelligent readers who are in any way con- 

% cerned with modern industrial enterprises. 1ts subscribers 

% are its warmest advocates and the Magazine itself is its 

, best solicitor. Sample copy free. 


‘ 30 Cents a Number; $3.00 a Year. 
THE ENGINEERING MAGAZINE, 
* $20-§22 Liberty St., New-York, U.S.A. 
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‘(Compressed Air. 


Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 


By FRANK RICHARDS, 12mo, cloth, $1.50 
John Wiley & Sons, New York. 
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COLD STORAGE PROBLEMS 


Are fully discussed in my pamphlet 


%#.% Eggs in Cold Storage. *.% 


A book of about 100 pages, containing 
much data and the results of many experi- 
» ments. Senton receipt of 10 centsin stamps, 


MADISON COOPER, 


Refrigerating Engineer, Minneapolis, Minn. 
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Subscription Price, 
. THE OFFICIAL 





We are making and selling the 
best Art Toolin use. Applies color 
, by jetof air, enabling the artist to 
M do better work and savetime. No 
] studio complete without it. Cir- 
culars free. 
jp ~ Address, AIR BRUSH MFG. CO. 

K. 60 Nassau St ,Rockford,II1.,U.S.A. 







: sed 2z. Officers of all Railroads 


Gusese quantumae) THe POCKET LIST or 
$1.00 per annum. RAILROAD OFFICIALS 
Advertising rates on application. 
RAILWAY EQUIPMENT Desssipeive of freight and pas 
REGESTER sey co oi ee elena ct raves Coupenia 
Subscription Price, “O6 .00 perannam. Single copies, $1.00, 


THE RAILWAY EQUIPMENT & PUBLICATION COQ 
24 Park Place, New York. 
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INGERSOLL-SERGEANT 


Over 300 sizes and over 4o styles, and an unlimited variety of combin- 
sail =“ ; ations in Steam, Belt, Electric, Gear, Water Power, or 
STYLES AND Gasoline Driven Air Compressors ; 

SIZES. ” ine ie 
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Standard types giving a minimum pressure of 5 pounds to the square 
ccc : inch and from that on up_ progressively to 3,000 
2RESSURES. 7 : 
PRESSUR pounds and more to the square inch. 
The Best ; It comes of long 
the condi 
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experience as to 
tious, and de- 
air compression. 
AND No. other method tolerated 
MATERIAL. by us or suited to our 
trade. 
oe 
: : _? 5 
+ Every detail follows in care and accuracy the 
& practice of manufact uring 
; a ee ngalicornae 
‘ > or j : erpetuate repu- 
t  srettion. “= COMPRESSORS ret 
fe tations gained by mak- 
+ ing every improvement known to the art. 
he 
7 = . ; ‘ ° . 
+ A reasonable amount of attention given bv expertsto every machine sold cover- 
4 ing a period of time long enough to convince the buyer that 
de CONDITIONS. — every effort is made to supply him with a substantial 
te machine. 
+ : . : ; ; se ; 
ot All machines designed with pleasing architectural features, giving attention 
+ to floor space, insuring rigidity and strength, and con- ‘Ff 
“ -o sale ° >. ‘ . ° . be ad 
p i DESIGNS. sequent comparison with other lines of high-class 
he machinery é 3 
oe 7 “= 
. . . - ° . ‘ . . 
+ The rapid adoption of compressed air and the number of uses to which it is + 
~ LITERATURE applied are shown in catalogues and booklets sent free on Fé 
oe os ~~~" application. be 
; ‘ad 
de de 
: 
ote Coed 
: 
¢ THE INGERSOLL-SERGEANT DRILL CO. = : 
oe > -_ = e oe 
ots MANUFACTURERS OF ot 
es : . : - : . i 
KH Air Compressors, Rock Drills, Coal Cutters, Air Lift Pumps, of 
y 4 Stone Channeling Machines (Steam or Air), etc. t 
, OFFICES: + 
z CHICAGO, 84 Van Buren Street. SEATTILE, Wash., 310 1st Ave., South. } 
& CLEVELAND, Ohio, 26 South Water Street. MONTREAL, Can., 299 St. James Street. ote 
Pe BOSTON, Mass., 77 Oliver Street. MEXICO CITY, San Juan Letran 13 ake 
- HOUSTON, Tex , Kiam Building. LONDON, Eng , 114a Queen Victoria Street. he 
Be DENVER, Col., 227 South Temple Street. ” “a 114 Leadenhall Street. oh 
4 SAN FRANCISCO, Cal., 21 Fremont Street. SYDNEY, Australia, 187 Clarence Street. of 
- BIRMINGHAM, Ala., 18 South 20th Street. KALGOORLIE, West Australia. of 
& St. LOUIS, Mo., Fullerton Building. JOHANNESBURG, So. Africa, Box 15Sog. of 
he BUTTE, Mont., 300 Main Street. VALPARAISO, Chili. oe 
a St. PAUL, Minn., 4th and Wacouta Streets. YOKOHAMA, Japan, No. 22. ote 
te esews = ~ 
ake 26 CORTLANDT ST., NEW YORK. of 
og — — oe 
ake eke 
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‘* Embodying 
the 

Latest 
and 

Best 
Practice.”’ 


‘* Fittingly 
Representative 
of an 
Age of 
Progress.”’ 








Air 
Compressors 


For Operating 
PNEUMATIC TOOLS, 
HOISTS, ROCK DRILLS 
and every other application of Com. 
pressed Air. 


CLAYTON AIR LIFT SYSTEM 
BREWERS AIR PUMPS Clayton Steam Duplex Type. 


CLAYTON AIR COMPRESSOR WORKS, 


Catalogue. 26 CORTLANDT ST., NEW YORK. 




















